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Abstract. One of the variability factors of malignant tumors, particularly breast cancer is a genetic variation due
to gene polymorphism, and especially - the phenomenon of loss of heterozygosity (LOH). It has been shown that
LOH in some genes could be a good prognostic marker. Thus, the aim of this work was genome-wide association
study of loss of heterozygosity and Metastasis-free survival in breast cancer. The study involved 68 patients with
breast cancer. To evaluate LOH status that was conducted by microarray analysis on high density DNA-chips
made by firm Affymetrix CytoScanTM HD Array. 13 815 genes were evaluated in order to reveal loss of
heterozygosity. The frequency of LOH varied from 0% to 63%. As a result of the associative analysis four genes
EDA2R, PGKI, TAF9B and CYSLTRI were determined, the presence of loss of heterozygosity that was
associated with Metastasis-free survival. The presence of LOH in these genes is associated with low Metastasis-

free survival.

AxTyaiabHocThb. [ onHOHyKIeoTuaHbIX nosnmmopdusmoB (SNP — Single Nucleotide Polymorphism) B
OITyXOJICBOW TKAHH XapaKTEPHO, TaK Ha3bIBACMOE, SIBIICHHE ajuieibHOro umbananca (AW) u ero 4acTHbIN cyvan
- motepst rereposurornoct (Loss of heterozygote - LOH), npu KOTOpOM NpPOHMCXOIUT TOTEPS OJHOTO W3
aiyeneil TeTepo3UroTHOr0 TEHOTHIIA M MPOUCXOIUT YMEHBIICHHE IETEKTHPYEMBIX YacTOT Te€TepO3UTOTHBIX
TEeHOTHIIOB T0 cpaBHeHMIO ¢ reHoMHON JIHK. B mpenprrynmx uccinenoBanusx ObTo mokasano, uto AV Moxet
OBITH COTIPSIKEH C TIPOTHO30M OOJIHHBIX PAKOM MOJIOUHOM Kene3sl [1].

BonbmmHCTBO HccaeI0BaHNI TOTEPH T€TEPO3UTOTHOCTH, B OITYXOJH MOJIOYHOHN JKEJIe3bl COCPETOTOUCHO
Ha WM3YYCHHE NAaHHOrO ()eHOMEHa B paMKax OJHOTO WM HECKOJBKHX T'CHOB, M, KaK IPAaBHUIO, CBSI3aHBI C
ManurHuzanumen kietok skenessl [2]. [Ipu srom, LOH mpakTuuecku He H3y4aloch B IIHPOKOI€HOMHOM
¢dopmare. Takum 00pazoM, meabI0 JAHHOH PadOTHI SBHIOCH IIMPOKOTCHOMHOE HCCIIEIOBAHHE CBSI3U HOTEPH

TE€TCPO3UTOTHOCTHU B OITYyXOJIN MOJIOYHOM KeJIe3bl ¢ 0€3METaCTaTHYECKOM BEIKHBAEMOCTEIO.



Marepuaibl U Metoabl. B uccienoBanue Obuti BKIrOUeHBl 68 OombHBIX PMIK ITA-IIIB cramuu, c
MOP(OJIOTUYECKH BEPUPUIIMPOBAHHBIM THATHO30M, B Bo3pacte 28—68 neT. Bee OombHBIe monmyyanu 2—4 Kypca
HE0aIbIOBaHTHON xuMmHoTepanuu o cxemam FAC, CAX win MoHOTepanuio TakcotepoM. [locie marpeHTaMm
MIPOBOIMIIACH OTIEPALNs, 3aTeM 2 Kypca aabloBaHTHOH xumuoTepanuu mo cxeme FAC, a imydeBast Tepanus W/nim
TOPMOHAJIIFHOE JICUEHHE Ha3HAYaJMCh MO TIIOKa3aHWsAM. B KadecTBe HCCIIeAyeMOro Marepuana OBLIH
HCTIOJIB30BaHbl OHOTICHITHBIE OIyXOJIEBbIE 00pasipl (~10 MM®), B3sATHIE 10 NedeHus o KonTposteM Y3U. JJHK
BBLIEISUIM U3 68 o0pasunoB ¢ momomsio Habopa QIAamp DNA mini Kit (Qiagen, Germany). [{ns oueHku
craryca LOH nposenen mMukpomarpuunsiii ananu3 Ha JIHK-umnax Beicokoi mutotHocTH ¢upmbl Affymetrix
CytoScan™ HD Array. Jlns o0paGOTKM pe3yJibTATOB MUKPOUMIIUPOBAHUS HUCIIOIB30BATU IIPOrPAMMY
«Chromosome Analysis Suite 3.1» (Affymetrix, USA). Cratuctudeckass o6paboTka JaHHBIX MPOBOAMIACH C
HCIIOJIb30BaHueM TakeTa mpukianabix nporpamm «STATISTICA 8.0». CpaBHeHHE 9acTOT MO KadyeCTBEHHBIM
JAHHBIM aHAJH3MPOBAIN MPH ITOMOIIH IBYXCTOPOHHETO Kputepus Pumepa. g ananmnsza 6e3mMeTacTaTHIeCKON
¥ 00IIeii BEDKMBaEMOCTH HCIIOB30BAIIICH KPUBBIE BBKHBAEMOCTH, IOCTPOEHHEIE 110 MeTony Karmana-Maiiepa.

Pe3yabTaTsl u ob6cyxnenne. Ha nepBom srane Obuta m3ydena yacrora LOH B 13 815 remax OMIM.
Yactota LOH B otaenbHbix reHax m3mensuiach ot 0% 10 63%. CTOUT OTMETHTh, YTO HauOOJbIIAsA 4acToTa
BCTPEUAEMOCTH SIBJICHUS NTOTEPH I'€TEPO3UTOTHOCTU XapakTepHa ais reHoB 17 u X-xpomocom. B 6, 7, 11 u 14
XpOMOCOMax €cTh OOLIMPHBIE Y4acTKH, B KoTopbix LOH He Habnronanock HM B OZHOM U3 68 00CiIe0BaHHBIX

ciydaeB (Pucynok 1).
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Puc. 1. Ilpopune scmpewaemocmu LOH 6 cenax OMIM no noxanuzayuu 8 xpomocomax

Ha cnenyromem stame Obuta MCCIEIOBaHA CBA3b OTAAJICHHOTO METacTa3MPOBAHMS OIYXOJH MOJIOYHOM
xkene3bl ¢ vactoroii LOH mno Bcem remam OMIM. B pesynbrare NpoBEIEHHOTO HCCIEIOBAaHMS OBUIO
ycTaHoBieHO 7 Takux reHoB: FGDI, GNL3L, TRO, EDA2R, PGKI, TAF9B u CYSLTRI (pa3HOCTb COCTaBUIIH OT
25,5 no 35,3%). Ilocne storo npu mnomomun kKpurepust Pumiepa Obula oueHeHa cBsizp Hammuus LOH c
MeractazupoBanueM. Ona HaOmopanace qumb y 4 u3 7 renoB: EDA2R, PGKI, TAF9B n CYSLTRI. U no

merony Kammana-Maiiepa y ManmMeHTOB ¢ HaJWMYHEeM B OMyXOoiW MosiouyHOW xene3sl LOH maHHBIX TeHOB



mokasaread 0e3MeTaCTaTUYECKOM BHIKMBAEMOCTU CTATHCTHYECKHM 3HAYUMO HIIKE II0 CpPaBHCHHIO C prHHOﬁ

60J'II)HI)IX, Y KOTOPBIX Ha6J'IIOZ[aJ'IaCI) HOPMAJIbHOC COCTOSAHUC NAaHHBIX I'CHOB (PI/ICYHOK 2)
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Puc. 2. Besmemacmamuueckas svidcueaemocms 601oHuix PMJK 6 3a6ucumocmu om naiuuusi nomepu
cemeposucomuocmu LOH: A — ecena EDA2R ; b — cena PGK1; B — eena TAF9B; I’ — eena CYSLTRI

Ipumeuanue: p — ypogenv cmamucmuieckoll 3nayumocmu no log-rank test

CrouT OTMETHTH TOT (PAKT, UTO BCE BBIABICHHBIE B XOJE HCCICIOBAHUS T'eHBI JIOKAIM30BaHBI B X
xpomocome (http://www.genecards.org/). Ilpu stom ten EDA2R nokamm3oBaH B Xql2 IMHHOTO IUIEYa
XPOMOCOMBI, Toraa Kak Bce octanmbHble reHbl PGKI, TAF9B w CYSLTRI B Xq2l.1 mmuHOTO Twieda X
XPOMOCOMBL.

BuiBoa. Takum o0pa3om, Oblla HOKa3aHa CBS3b HAJIMYMS IIOTEPHU TETEPO3UTOTHOCTH B reHax EDAZR,
PGKI, TAF9B u CYSLTRI c 6e3MeTacTaTHYECKOW BEDKHBAEMOCTBIO OOJBHBIX PAKOM MOJIOYHOMW KEJIC3bI, H 3TO

B L[am,Hei/imeM, MOKET OBITH HCIIOIL30BAHO KAK MapKep nNporHosa 3a00JI€BaHUS.
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